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Influence of Dietary Factors of Smokers on Smoking-Induced
DNA Damage as Reflected by Sister Chromatid Exchanges(SCE)

Kang, Myung-Hee
Department of Food and Nutrition, Han Nam University, Tagjon, Korea

ABSTRACT

Sister chromatid exchanges(SCE) in peripheral lymphocytes is recently used as a biomarker
for increased cytogenetic damage in smokers. The purpose of the investigation was to determine
if there were any relationships between dietary factors and their DNA. damage as measured
by SCE test in a group of 62 male cigarctic smokers and 36 non-smokers.

As expected. smokers as comparcd with non-smokers had high SCE levels(10.59+ 021 versus
9234 0.17 SCE/lymphocytes : p<0.05). No significant relationships were observed between
SCEs and age in smokers and non-smokers. In smokers. SCEs were negatively correlated with
cge frequency score(r=—0.336) and total food frequency scores(r=—0.283). In non-smokers,
SCEs were positively corrclated with white vegetable frequency score(r=0333) and instant
food frequency scorc(r=0.382). There was a positive association between SCEs and the history
of coffee intake of smokers(r=0318). SCE frequency was not influenced by any other dietary
factors considered  dictary diversity and quality scores, aleohol consumption, use of processed
foods and intake of burned food. No significant rclationships were found between SCEs and
serum cholesterol or other hematological parameters of the subjects.

These results indicate that increascd cgg frequency scorc, total food frequency score which
reflects dietary quality, and decreased coffee intake may reduce cancer risk by preventing smo-
king-induced DNA damage as reflected by sister chromatid exchanges in human lymphocytes.

KEY WORDS : SCE(sister chromatid cxchange) * smokers - DNA damage * lymphocyte -
dietary quality - food frequency score - cgg * coffee.
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Table 1. Charactenstics & SCE and HFC'? numbers in smokers and non-smokers

Characteristics Smokers (n=62)

Non-smokers (n=256)

Significance

Age 409 £13 72 429 *+ 1.6 Ns#
Body mass index (kg/m®)¥ 25.1 0.3 229 104 NS
Cigareties / day 194 = 1.1 - -
Duration of smoking(yrs) 16.0 £ 1.3 - -
Aleohol users® (%) $7.1 16.7 —
SCE / lymphocyre®) 10.59+ 0.21 9.23+ 0.17 p<C0.05
HFC numbers / 40cells® 5.98+ 0.56 3.08£0.34 p<0.05

D
2)
8)
4
5)
6)

HFC(High frequency cells)=cells with
Meanz SE

NS=Not significant at a=0.05 level by Student t-test
Data for 62 smokers and 31 non-smokers

Subjects who drink over 1 botle of Soju per week

=15 SCEs/40cells

Smokers different from non-smokers at @=0.05 level by Student t-test
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Table 2. SCE frequenctes by age distribution of the subjects

Age distribution

smokers (n=62)

Non-smokers (n=36)

93 — 85 104 £ 05 DN 9.6 + 0.4NS
(n=25) (n=9)
86 — 48 106 + 0.5 88 + 02
(n=18) (n=16)
49 — 59 108 = 03 9.6 + 0.3
(n=21) (n=11)
1) Mcan® SE

2) NS=Not significant by onc way ANOVA and Duncan’s multiple range test at a=0.05 level

Table 3. Companson of food frequency for green and vellow vegetables in smokers and non-smokers

Smokers (n=62)

Non-smokers (n=356)

Food frequency

Number of Percentage!) Number of Percentage
Subjects Subjects
Over 7 tmes/week 9 14.5% § 22.2%
2—3 times/week 39 62.9% 15 41.7%
0—1 tmes/week 14 22.6% 15 36.1%

1) Chisquare=9.02, p=0.011, compared with the non-smokers, X2-test
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Fig. 2. SCE numbers by food frequencies of eggs n
smaokers(n=62) and food frequencies of white
vegetables in non-smokers(n=236). Numbers In
parentheses are the subject numbers.
* Different letters mean that values are significa-
ntly different(p<C0.05) from each other in each
qroups.
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Table 4. Unwvarate correlations(Pearson coefficients) of food frequency scores with SCE in smokers and

non-smokers

Correlation coefficients

Food groups

Smokers (n=62)

Non-smokers (n1=256)

Beans and bean products —0.196 —0.118
Meats and fishes —0.183 —0.152
Eggs —0.336"* 0.076
Milk and milk products —0.129 —0.070
Dried small fishes and seaweeds —0.051 —0.059
Green and yellow vegetables —0.027 0.190
Other white vegetables —0.146 0.333"
Fruits —0.197 —0.09%
Fars and fried foods —0.116 0.084
Instant foods 0.022 0.382~
*p<0.05 = p< 0.01
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4ol g.gle] FAAbel DNA &arel FlAE 9%

Tahle 5. Correlation coefficients between SCE and dietary vanables of the subjects

Variables Smokers Non-smokers Combined
(a=62)" (n=56) (n=98)
Total food frequency score?) —0.283* —0.003 —0.126
Dietary diversiry score?’ 0.021 —0.064 0.027
Dietary quality score*) —0.179 0.087 —0.182
History of coffee intake® 0.318% —0.019 0.330*

“p<C0.05
1) Number of subjects

2) Using the following format for scoring ; 1=0—1 tmes/weeks, 2=2—3 tmes/weeks, and $=over 7 4-

mes/week except {or instant food group, where 1 =over 7 times/week, 2=2—3 tmes/week, and 3=0—1

time/week
3) The number of foods consumed per day

4) The scoring system based on the Korean five basic food groups and the dictary sconng sheet for three
meals a day published by the Rural Nutriton Institute, Office of Rural Development, Korea

5) Number of subjects are 30 smokers and 11 non-smokers who usually wke=1 cup of coffee per day
40 1 50
r=—0263 ] r=0318
40 .
e o
S @
I
-~ [
(X3 -
@ E 30 4 .
g g .
7 8
= 5]
= 20 s oo
5 e ] .
a * z .
101 ) T
.
10 L] * o ®
1 . .x -
oy, ®
) “ .
2 4 6 8 1 12 14 16 18 0 T T T - T T
2 4 6 g 10 12 14
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Fig. 3. Linear regression of SCE number with the total
food frequency scores of the 62 smokers.
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w2 gl aqFde JRAAE

gk

z:h: 'l-J

L

111

Fig. 4. Linear regression of SCE number with the history
of coffee Intake of the 62 smokers.
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Table 6. SCE frequencies of the subjects by dietary factors

% 9

Variables s Smokers Non-smokers Combined
(n=62) (n=36) (n=98)
Coffee intake - 10.7£0.3(81) 9.4 0.2(26) 10.1£0.2(57)
+ 10,5+ 0.8(31) 8.910.3(10) 10.1+ 0.2(41)
Green tea intake - 10.6+ 0.2(58) 9.2+ 0.2(35) 10.1£0.2(93)
+ 106+ 1.0( 4) 9.1 (1 103+ 0.8( 5)
Ginseng or ginseng - 10.4£0.5(31) 9.3+ 0.5(22) 10.0+0.2(53)
tea intake + 10.8% 0.58(51) 9.1+ 0.2(14) 10.3% 0.5(45)
Alcohol consumption - 10.6+ 0.5(39) 9.2+ 0.2(30) 10.0£ 0.2(69)
+ 10.5% 0.3(23) 9.5+ 0.3( 6) 10.5% 0.3(29)
Intake of processed food - 10.6% 0.2(54) 9.2+ 0.2(31) 10.1£0.2(85)
+ 10.3+ 0.4( 8) 9.6+ 0.4( 5) 10.0£ 0.3(13)
Intake of bumed lood - 10.7£0.2(55) 9.2+ 0.2(51) 10.21 0.2(86)
+ 9.8+ 0.3( 7) 9.4+ 0.1( 3) 9.6+ 0.2(12)
Administration ol — 10.6£0.2(61) 9.5+ 0.2(%5) 10.110.2(96)
vitamin  pills + 11.5 (D 7.3 (D 9.4£2.1( 2)
Meal regularity - 11.8:+£0.5(14) 9.3+ 1.1( 3) 11.0£0.5(17)"
+ 104+ 0.2(48) 9.2+ 0.2(33) 9.920.2(81)
*p<(0.05 by Student t-est
Table 7. Correlation coefficients between SCE and - 3 N
hematologic and blood biochernical vanab- Aol Basa k. o] RN 34 Rag
les in smokers and non-smokers SCE ¥lw +5& 2y "uste zle Tt
Blood variables Smokers  Non-smokers AEH ol & dF4riv} SCE A E¥e] A=
(n=62) (n=356) t=x ZFS HolglA gol d¥zzo] vz
Hemartologic variables o 20110, mela] A8 A o) B)Edid e
WBC —0.157 —0.004 F7F &S Adeted vmatn Qlok F 7
RBC T0269% 0.7 Mz F6l 918} 15% B 5 SCE BE47} F7h3he
Hemoglobin —0.140 0165 Ag 3 ’3:_ lm on% m ﬂ% m_ Ao} A
MCH 0.904 0.023 SCE ‘i'l‘:-%-—er —0-7P\1 7]% &?_194 shtE Lol &
MCHC 0.074 0.307% E g sy B dFdAE EAvely vEY
Placeclet 0.025 0.281 ol B oo mE SCE HIEF AolE B
= o =15 b= -~
Blood biochemical variables'’ ‘1 AME;(TdeC f ). SaitoT e :H]TEJ 15,:-]“]?
GOT 0.178 —0.129 2. 1 4678 gz ole] e SCE H=FE
GPT —0.995 —0.263 #AY A% 1549 SCE W=z AET AT
Blood urea nitrogen 0.179 0.125 5.0170 o] 2131, 25~354]< 6.087H, 55~754% 7.70
Creatinine —0.208 —0.136 M2 Gol7) FVHET S SCE (i=f7l f9do=
Serum glucose —0.800* —0.112 Z7lete AL BRsgen 1o Sopersil),
Serum Total cholesterol 0.057 —0.054 Schmit &+ sangerﬂ)_q AFRELE Jolg] Z7}4)
Serum triglyceride 0.130 —0.098 ulz} SCERIE 227} 27182 B vt} 38 Car-

“p<0.05
1) Data for 58 smokers and 84 non-smokers

rano'”, Hollander5%, Galloway$t Evans®’e] <
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